ABSTRACT. Surface antigens of Saccharomyces cerevisiae protoplast were visualized immunocytochemically with protein A-gold or ferritin conjugated antibodies. Ferritin particles were densely distributed at the surface of yeast protoplast after treatment with rabbit anti-protoplast serum and ferritin conjugated antibody against rabbit IgM. Control experiments demonstrated that the binding of these ferritin markers was specific for surface antigens. The composition of these surface antigens, however, remain to be investigated.
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Yeast protoplasts have been widely used for cell fusion or DNA transformation (6, 7), but so far, few cytological investigations have been undertaken. We previously investigated the surface ultrastructure, especially that of invaginations, of yeast protoplasts (2, 4) . We also demonstrated using cationized ferritin that the yeast protoplast surface was negatively charged (3) . The purpose of the present study was to visualize surface antigens of yeast protoplasts and examine their distribution immunocytochemically with gold or ferritin markers. 812. Ultrathin sections were cut with a Reichert-Jung OmU4 ultramicrotome, stained with uranyl acetate and lead citrate, and examined in a JEOL 1200EX or 100S electron microscope. For controls, protoplasts were also treated as follows; 1) with normal rabbit serum and pAg, Fe-IgG or Fe-IgM, 2) with pAg, Fe-IgG or Fe-IgM only, 3) with rabbit antiserum only, or 4) with no treatment (intact protoplast).
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The surface of intact yeast protoplasts was smooth and invaginations characteristic to yeast cells were observed (Fig. 1) . No residual cell wall material was detected. The thickness of the plasma membrane was about 9.9 nm (average of 10 measurements). Following treatment with rabbit antiserum and pAg, gold particles were randomly distributed on the surface of the protoplasts (Fig. 2) . When treated with rabbit antiserum and Fe-IgG, distribution of ferritin particles was again random (Fig. 3) . Labeling density of these markers seemed to be rather low. After treatment with rabbit antiserum and Fe-IgM, however, ferritin particles were densely distributed on the protoplast surface (Fig. 4a, 4b ). These ferritin markers were located at least 20-30 nm above the surface of plasma membrane, and there was flocculent material between them and the membrane (Fig. 4b ). This flocculent material may consist of antibodies bound to surface antigens, because no such material was observed when protoplasts were treated with normal rabbit serum and Fe-IgM, and because a similar material was observed after treatment of glutaraldehyde-fixed protoplasts with complement-inactivated antiserum only, with antiserum and pAg (Fig. 2) , or with antiserum and Fe-IgG (Fig. 3) . Few ferritin particles were found when protoplasts were treated with normal rabbit serum and Fe-IgM, or Fe-IgM alone, demonstrating that the binding of ferritin markers seen in Fig. 4 is specific for surface antigens. Protein A-gold is known to bind rabbit immunoglobulin G (1). Since both pAg and Fe-IgG bind rabbit immunoglobulin G and Fe-IgM binds rabbit immunoglobulin M, low labeling density with pAg ( Fig. 2) (8) or Fe-IgG (Fig. 3) labeling density with Fe-IgM (Fig. 4a, 4b ) may indicate that the antiserum used in this study contained less immunoglobulin of the G class and more immunoglobulin of the M class. Horisberger et al. reported the existance of mannan on the surface of yeast protoplasts (5) . However, other surface antigens of yeast protoplasts are not examined immunocytochemically and need to be investigated.
